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Effect of HNO3 Treatment on the La0.6Sr0.4Co0.2Fe0.8O3−δ Obtained via
Combined EDTA-citrate Complexing Process
ZHOU Wei, XUE Xiao-Ping, GE Lei, ZHENG Yao, SHAO Zong-Ping, JIN Wan-Qin
(Key Laboratory of Materials-Oriented Chemical Engineering of Ministry of Education of China, College of
Chemistry and Chemical Engineering, Nanjing University of Technology, Nanjing 210009, China)
Abstract: The La0.6Sr0.4Co0.2Fe0.8O3−δ(LSCF) composite oxide was prepared via combined EDTA-
citrate complexing process with concentrated nitric acid treatment. The treatment would result in
the self-combustion of solid state precursors at low temperatures. The effect of preparing conditions
on LSCF’s catalytic properties was investigated by using decomposition of peroxide hydrogen as the
model. The FT-IR results of the solid state precursor and the pH values of aqueous solution of it
were studied to determine the mechanism of the thermal decomposition of organic in the precursor and
of the self-combustion process. Moreover, XRD was employed to characterize the crystal structure of
LSCF calcined at higher temperatures. The study shows that the treatment can depress the growth of
crystallite and improve the catalysis for decomposition of peroxide hydrogen. Of the all samples, the
LSCF-40-900 has the highest activity to the decomposition of peroxide hydrogen.
Key words perovskite-type oxide; La0.6Sr0.4Co0.2Fe0.8O3−δ; HNO3 treatment; decomposition of
peroxide hydrogen
1 {
LaxSr1−xCoyFe1−yO3−δ(0 ≤ x ≤ 1, 0≤ y ≤1) }
7℄}vdr.4doXBH%37y
La a Sr [ A IyV+ Co a Fe yU(
(vJy4doXy7<)Fwf[k
tXÆaKg4[;L`,eT
p℄yr r
[1−5]. 3wy
La0.6Sr0.4Co0.2Fe0.8O3−δ(LSCF), BHDE1yr
_5ZV 2006–07–23, _)y45ZV2006–09–15
=DtR ROQy. (20646002, 20576051, 20436030)
>C {  (1982– ), 0{?l hzMmY g
, E-mail: Shaozp@njut.edu.cn
658 S { 6 w 
  22 G
aoP[vdr.:ÆB5+
osdJ7+K.oXSyP5}%
vtvQ#y9?
[6−8].
sWM-.y<sgk	:?X9y
Kn!9sT_y-.Pmk #, z 
m<+4[4\g;ye)L
9svn
9y'ZC+ro8y`	4Woo
sT_y-.m<z>+4IT4\DE
g℄ye)ado	3w EDTA- !
sy LSCF -.U+v LSCF )ye)
L
t 1000◦C[9], #Kn!9  200◦C. Bell }
V4W~x37y%sv La0.8Sr0.8MnO3, 
e37ys%u8yy,)FCm
<sro8yydo?3n7
[10]. [oo
s4doXyWMw:G.w/
yITvd<J!9yE}Xyx` Y$y
pHk [11]  X7yo
}4u-.yC
m<s	 EDTA- !oddU+b{
<stÆ lEpA-y<s4(v1D
|q9u<sCXy	[R\1yw
e4W$w Ba0.5Sr0.5Co0.8Fe0.2O3−δ (BSCF)
K%:G.2Wfuv;Leky BSCF m
<#3Wfy`4 50%[12]. 4\v,?x4d
oXyJWM+<sb%WMy4AU
+BdJT;y-.	!A4W$w
 LSCF K%:G.2vWfXH;L`
edJT LSCF -.	
2 \|
2.1 3f-
tw ?OyIG+ZY-	)C
Xoyy	t#%tty Sr(NO3)2 -.a
%. y Co(NO3)2   Fe(NO3)3   La(NO3)3 Y
$^Iw!viIT	 Co(NO3)2  
Fe(NO3)3 a La(NO3)3 Y$y$
4W EDTA d
M	 EDTA-ÆY$^bY$w
X^%ty!	/ EDTA: !
Æy#G 1:1:2:10. !N?ky:G
Y$pHH/8℄ow+-[ 150 200a 250◦C
`8℄ 8h kvtK%:G.	HTK%:G.a
LtL+-? 20   30   40 a 50mL y$w
(67wt%) 32WfWfkXpH8℄ow
H 250◦C `UWfvt_K%:G.	Æk
_K%:G.'^1w+-[ 700 800 
900 a 1000◦C `evt LSCF -.	+y$^
yG LSCF- KoL
 - wWft - eL

℄ 250◦C Kok; 20mLwWf 1000◦C
eky-.+ LSCF 250-20-1000,z	
2.2 }U-"^
4W pH ' (PHSJ-5 }bX8ÆR'5E
jC) = 37L
8℄kK%:G.Y$y
pH k	4W5j"hAP/ (FT-IR, AVATAR-360)
O?37L
8℄kXtwyz>_fb pH
k,y)T	-.;kU? X hm-
h (XRD, D8-Advance) 8yy7n)F2
`"D 10◦ ∼ 90◦. -.ydo4
W+,tO?+,p℄Nf
[13]  z	8MIH 0.05gLSCF do^!95
wX^ 2.26mol/Ly 7.5mLa 1mol/Ly
NaOH30mL, = L
G 26◦C.
3 B9dN
3.1 wb&K07WXf-s
aO?y}w37L
8℄kyK%:
G.y<s	s 0.01molLSCF ^ 50mL w
t:G.2Wf	8℄L
+-G 150   200
a 250◦C. ?wWf 250◦C 8℄y:G.qE
kth	aU'Th	aUGw+,Cm
y NO2, \q:G.mF{&`/'TCky
Ut	?wWf 150 a 200◦C 8℄ky:G.
q0Efth	aU'T>:G.3m&
`	
:G.yU+,WM4D:? TG-DTA 2
+Z4Wbx%G=T:G.w?=&
E}X+,y4xL
	!t:? pH'J FT-IR
n)dy%:G.y+,WM2v	
Gvo40v? EDTA Gd	
a}ty:G.[37L
`8℄ 8h, X8℄
kyK%:G.YHw_m7%V

!ITk=vy pH k℄= 1  z	a= 1
wU+MTKoL
yn; pH ka`
kn;[8℄L
 >200◦C k pH k >7. [ 
L8℄& pH y`\q EDTA +,mJv
(CH2COOH)2N(CH2)2OH a HN(CH2COOH)
[14]
2 , 4
GbqxXtykH EDTA,  +L

yn;+,F_<	p8℄L
it 250◦C
k –COOH z>Kx+,Oazdy/
4 0 z {
vVe EDTA-  nr La0.6Sr0.4Co0.2Fe0.8O3−δ x;r 659
< 1 26K	Jnj9F-ÆX#x pH j
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Fig. 2 FT-IR spectra of the solid state precursor
solidified at various temperatures
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Fig. 3 XRD patterns of secondary solid state precur-
sors originating from the solid state precursor treated
by HNO3
660 S { 6 w 
  22 G
< 4 26svVejx^J$9F-x XRD
<.
Fig. 4 XRD patterns of secondary solid state precur-
sors originating from the solid state precursor treated
with different amount of HNO3
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Table 1 Crystal structures of LSCF obtained via different processes
Cell parameter/A˚
Sample Cell volume/A˚3 Grain diameter/nm
a b c
LSCF250-20-700 3.8959 3.9000 3.8941 59.1663 19.0
LSCF250-30-700 3.8948 3.9137 3.8713 59.0107 17.8
LSCF250-40-700 3.8869 3.9062 3.9041 59.2758 19.1
LSCF250-50-700 3.9114 3.8870 3.9333 59.7998 22.7
LSCF250-20-800 3.8848 3.8952 3.8870 58.8182 21.6
LSCF250-30-800 3.9065 3.9072 3.8984 59.5034 18.6
LSCF250-40-800 3.8919 3.9002 3.8957 59.1341 21.6
LSCF250-50-800 3.9020 3.8871 3.9334 59.6594 25.6
LSCF250-20-900 3.8878 3.8933 3.8809 58.7422 23.4
LSCF250-30-900 3.9083 3.9076 3.9270 59.9745 18.6
LSCF250-40-900 3.8915 3.8988 3.8955 59.1028 19.5
LSCF250-50-900 3.8932 3.8968 3.8842 58.9271 23.4
LSCF250-20-1000 3.8943 3.9080 3.8846 59.1208 24.8
LSCF250-30-1000 3.9002 3.9016 3.8591 58.7227 18.6
LSCF250-40-1000 3.8853 3.9033 3.8933 59.0441 23.4
LSCF250-50-1000 3.9002 3.9171 3.8927 59.4703 25.6
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Fig. 5 XRD patterns of LSCF derived from the solid
state precursor treated by 50mL HNO3
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)
Fig. 6 Dependence of [Fe4+] and [Co4+] on the
tolerance factor of LSCF, where [Fe4+]=nFe4+/nFe,
[Co4+ ]=nCo4+/nCo(n is the mole number)
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Fig. 7 Dependence of time on volume of oxygen via
decomposition process of peroxide hydrogen by using
LSCF as the catalyst
The catalysts are derived from solid state precursors
treated with (a) 20 mL, (b) 30 mL, (c) 40 mL and (d)
50 mL HNO3. (e) The comparison of 900◦C obtained cat-
alysts originating from solid state precursors treated with
different amount of HNO3
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